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’ ARMALITE RIFLE ‘mjﬂ

JOUND BALLISTICS TRIALS.

“ 2.

. By
Hajor F.P, Thoresby, R.&.H.Coe |
SUMMAR

1. Triesls have be'on cerried out to examine the svounding effects of the imuwlile
Rifle (AR15) in compurison with those of the F.N. (L.i.A.1) rifle under controlled
lateratory conditions at 415 yd and 100 yd rengos using gelatine tissue nodels

and a standard wound path in anaesthetisecd shecpe.

2. The results tend to confirn the findings of e U,3, oombat evaluation that «-

the Arualite rifle is capable of producing very severe wounds at short runge
(up to 100 yards).

3. At the 15 yd range, the AR{5 with Norma rounis vwas nore ef'fective than the
F.N. (L.4.A.1); with Remington rounds the AR{5 vas as effective as the MK,

At tie 100 yd range, the AR15 with Norma rounds was slightly superior to the

F.N., whilst the AR{5 with Renington rounds vwas slightly inferior.

L. ‘There are indicetions that the AR15 is more ef ective with a 1/14 tiist
barrel than with a 1/42 twist barrel, the difference Leing very small vdth
the Ferdington rourd Imt niore marked with the Norma round.
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4. INTRODUCTION

Bvaluation trinla covoring amcts other than the wound ballisties of the
0,223 in, calibre ARt5 riflo wore carriod out ot Enfiold {1). The cutstanding
logistio featuro of this weepon is the light weight of both the rifle (6.5 1b as
ageinst 9.75 1b for the 14A1) and the acmmition (0,025 1i/round as sxinst 0.05%
for the L2A2). SReports of the wounding power of ‘the AR15 have bees sanswhat con-
flioting, A ocombat evaluation carried out in South Viotnan (2) repowted very
severc effects vhilst a more linited trinl with goats in Malaya (3) ImZiceted an
inferior wounding power of the AR5 to that of the L4A1. The rresect trisls
were carried out to examine the wounding effects of tho AR15 in corpa=ison with
those of the L1441 under controllod laboratory conditions ot olose remaw (15 yd)
and at 100 yd, using standard golatine tissue models, and a standerd wound path
in anaesthetised sheep.

2, METHODS

‘Fifles and Azmunition

The following weapons vwere used:-

AR1S Col: Arualite 0,223 in. celibre, 18.2 in, long berrels witk 4/14 and
1/12 riflings, -

L1kt (F.X.) 0,300 in, (7.62 m) eelibre, 19 in, long berrel Witk 1/12
rifling (used at 100 yd range). 3
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0,300 in, (7.62 mm) o=libre barrel, 19.0 in. long, mounted in a ¥ann presswre
*  housing, 1/12 rifling (used at 15 yd range).
A modified C.D.E.E, rifle rest was used with tho AR5 at the 15 y range,
snd an Enfield rost at the 100 yd range.

The azmunition used was as follows:-

0.223 in, calibre, oommercial Norma and Ronington (Batch RA 0016)e
0.300 in (7.62 mn) L2A2 standard rounds

Golatine Tissue Models

The standard gelatine blocks wore made of 20% acid~trcated pigskin golatime
and moasurod 6 x 6 x 10 inches. Tho tomperature of the intorior of the block was
moasured aftor firing and wes within the rengo 18-20°C,  Difforences in the wound
ballistica properties of golatine are small with variation in tonperature below
2¢% (4), thereforo mo comm mdo for ths slight variction in temperstwre.
Tho round was alned to pass thm@ the centre of the bloock along the 1on¢ axis,

Aftor firing, the end, s3d6, end top of the dlock verd ‘photogrophed to
roooxd the nissile track with a view to dctornining the exact position of the
onsot of tucbling. Any bullet fragments in the blook were dissected out, veighed
and photographed, ‘

Aninals

Adult eves, weighing 150=-200 1b were deeply anaesthetised with chloroform
and placed in a supine position on a modified opersting table with a hydraulie
1ift and full tilting adjastoonts, An aining park was placed over the 4th « 5th
intercostal space in the rid-cxillary line end aligned with the fixed trajectory
of the bullet. This alignment gave a thoracic path vwhich included the lungs ssd
tho thick myooerdiun of the ventricles. This path was considered to be ths
poarest approximation In the sheep to the 15 em "Ersct Man" soft tlssue or gelatine
path (5), and offcred “he advanteges that the mascle mass involved (heart) was not
relaxod by enaesthesia .rd there was no denger of uound complicztion by irpact with
mejor bones. Lny aenimel not dying ionediately cfticr firing was scerificcd with
a2n overdose of ansesthegyg. Imnmedinte autopsies were corried out, the wound
path length,measurcd, and photogrephic records made, . The wourd track was dise
sected and the ebdominel contonts examined fcr rcmote injury due to cavitation,

SECRET
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: Because comparative 2ssessmont of wound soverity is to sonmo extent subjective, all
tho dissections and subsequont analyses wore cerried out by the same observer, !

Yelocity and Enorgy Mecsuronont

Strike velocities were measured using conduoting papur screcns, over a 2 £t
base, operating Qintel ricrosecond chronometers. At 15 yd range snall ‘break!
scroons (6) were used; at 100 yds largo (5 x 5 in,) Enfield 'rake' screons wore
used. Efforts wero nade to measurs emergent velocitiass at both ranges using tho
large Bnfield sorsens but with linited success.

Yor the indoor golatine trials, Mgh speed cinematogreph records were nade
using a Pastax canere oporating nominally at 12,000 frenes/sce and synchronised by
& 'Goose' control with the elcotrically operated firing nochandsn. Tine markings
on the filns were produced by an cocurate 4000 o/s oscillators Each filn was
anelysed by projeoting to tho exact full sise on a largo card serecn. The front
tip of oach bullet inage was merked, frame by'\fgano, tho noximun tenporary cavity
wes ovtlined, and tho distance to turbling moridd. From thesc records, graphs
wore construotod to shou tho distanoc trevelled by the bullet with tine, imnode
iatoly bofore ond after ontoring the goletine dloock, Those deta wers -combined

" for ccch combination of round and weupon tested to give an avernge rotardation
curvoe Tho ourves, shown in Figure 3, vwore used to calculate the nissile
vclooity and onergy at eny point in tho track. :

3. RESULTS

Gelatine Exporinonts
15 3 _fRange
(a) Six shots were Pired into gelatine taorgets with onch combination of
weepon and round tosted, Peck cavity volunmes werc calculated from the
card trocings of the longitudinal cross sectionsl arce of the peck covity
using the formuls of Dziemian and Horgoet (7). This for-ula strictly epplies
to a eylindrical 5c1£tine block, but the error in ap»lying it to a roctangular
. block is not so large that the results cannot be used for conparctive purw
poses. The average velues for the strike cnergy, the cnerzy absorhed by
the whole tlock, and the cavitation volumes, arc presented in Table 1, In
the case of the AR1S5 rounds, almost all the cncrgy of thre bullet was dissipated
SECRET
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within the gelatine. Fragmentation of tho AR5 rounds ocourred and when sonme
fragzonts energed thoir velocities, sstimeted froo cind records, were so

low that their encrgies wore almost nogligible im comperison with the strike .
onergles. More encrgy was transforred to tho gelatine from the L2A2 round
but this anountod to only 2/3 of tho strike emorgy, end the cavitetional s

volupa per unit of onergy absorbed was significantly loss than those for the
AR15 rounds. The scattor in the cavitation data for tho AR15 rounds was too
lorgs to allow comparisons to bo drawn botweon the types of round or the
offocts of barrsl twist,

(b) It has boon showm (5) that a ;ore rolisble eritorion of wounding power
then the volune of tho touporary orvity is the cmorgzy (AE) absorbed during

the ponotration of the first 15 onm of 2 gelatinc tissuo nodel, the onorgy
sbsorbed in the first 1 om being ignored as representing a non=inocpacitnting
superficial wound, Voluos fora E/Es, whoro Es = strike enorgy, were calou-
1ated fron the dats in Fige 3 for the various romnds ond aro exprossed as por-
contages in Table 2 vhich also contcins couparstive U,S. data (8)(9). This .
ratio can also bs dorived fron a moasurcrient of tho distanco (4) to tucbling
by the fornula (8):

100 AE/Es = Y = 9614/d 2,2693

Values for & were neasured from full scale photogrnphs of the felatine blooks
(esge Pigss 4 and 2) by backward projection of ths divergent paths and tho
outline of the permencnt cavity to give the point et which tumbling comnonced.
This neasurement corrclated more closely with data fron cing records than

did rcasuring the narrow stable track and corrceting for e¢nd-effcoots as used
in tke derivation of tho compareble U.S. dcta (8)s The cclculated values
for Y arc includced in Table 2 ard are scocu to corrcspond closcly with the
values for AE/Es, The velues of AE indieate thet the AR5 Renington and the
L242 rounds have siniler wounding power at this renge (15 yd) whilst thet of
the AR15 Norna round is superior to bothe The welucs of AE/Es indicate

thet the wounding cfificiency of all the AR15 rourds ot 45 yd runge .s con-
sidzrzbly higher than that of the L2A2.

L e 22
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(¢) The probability (Phk) that a randon hit would incepaciteté (10) has been
derived from the following functions of AE by Dsiordan (5)(14)3

. (Defence situetion. 100% incapacitation only, within 30 seconds)s
. ‘ Pk = 1/1 + o “(5825 + 1,624 logiZ)

(Asscult situstion. Including partial incapncitetion within 30 seoonds)s
' Phk = 1/t ¢ ¢ (34023 + 1,651 logaB)

where AR is expressod im Joulos. Valuos for Phk caloulatod for the verious
rounds arc given in Tatle 3, which includes conmparcble U.S. rosults, amd
sgain indicate sinilarity in the wounding power of tho ARtS Romington an?
L2A2 and tho suporiority of the AR{5 Norme,

(2) Typioal fragnonts found in the gelatino from Rondington and Norna rounds
wce shown in Mge Theso wore similer for the tuo types of round in
nunber and sise oxcopt for tho prosence of tho nose cap of the Norma round
(1/44) whoro &1l the freznents rcnoined in tho blook (see Table 1).

Aninsl Bxperinonts :
The results of tho animal experinonts aro givon in Tables & (15 yd range) and

5 (100 ¥ renge)s  Typlonl foaturos of tho wounds are illustrated in Mguros’ 5-10.
Tho torms usod in the Tables end Piguros are explained as followss

Wound Paths Tho distcnes travelled by tho missilo in the body, measurod
on the repoved thoracie ecge (Pig. 6), the thickness of the skin boing ignored.

Exit W s: ¥ajor amd =inor dinensions are given whero the wound was ir-
rogular, otherwise the epproxinato dicmoter is given (Pige 7(a)(b)).

Hoert Patht A wound treek passing through any portion of the nyocardiun,
Tound Typess (Figures 8 = 10). ‘
(a) Porforsting (P): Thers the path through the thorecic contonts was

. predoninantly regular in outline, i.c. an injury typical of that duec to a

fairly stoble bullct with o cloarly dofined track throush cach orgen in its
R pathe

(b) Explosive (E): Rxtemsive disruption of tissues, usually associsted with
oiher cvidence of large cavitation such as *blast! nurkings on tho aung
surfecc,

5
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Lung Yerkings: Haonctone following tho pettern of tho ribs sinilar to those
" soon es e result of Llast injuries. Tho degree of this offect roflects tho
extont of eavitetion and has boen graded arbitrcrily as 1-4 in sovority(Pig. 9)e

Stonach Bruising: Sub-disphragnetic heometoma of tho muscular enasse por-
tion of the shoop stonach dus to the rapid oxpansion of the diaphragn during
cavitationm in tho thoraxe

Fregoents found: Thoso wore usually the noso fragnonts (Pig.10(b)) with or
without eooplote or partiel oxtrusion of the core. TWhore no frognents
arc indicated in thc Tables tha preosence of small frogoents in the body eould
not be exeludod &8s no suitable X-ray facilitios woro aveilable,
For conperative purposes the deta in Tebles 4 and 5 roleting to truc Heert
Peths only are sunoriscd in Table 6. Of tho oight AR15 shots at 15 yd range,
7/8 produced explosive type wounds with additional ovidence of uxtensive cavitaw
tion. The mmber of L/A1 shots wos toe snall for a valid cogperison of the offcets

"with thoso of the AR15, but thp results suggost thet tho L2A2 round vas loss offoo=

tive. At the 100 yd rongo, 14/20 AR15 shots and a simdlar proportion, ¥5,of the
L1141 shots producod explosivo type wounds. Conperison of the effects of tho tuo
typos of AR5 round shows little Qiffcrenco at the 15 yd range bdetweon the
Rerdngton and Norna, but at tho 100 yd ronge the Norma round produced a larger
proportion (8/11) of explosive wounds than did the Ronington (3/9) and the averase
lung .orking grede was highcr. ’

Tith all tho rounds tested amd et both renges, the cntrence wounds were sxll
(0ete Pige 5)¢ In somc cases the round completely or pertielly perforated a
rid on cntry but no correlation was found betvecn rib involverent and the total
scverity of thc wound, and there was no evidence of diversion of the missile peth.
The oxit wounds produccd by tho Rerington'round, irresncctive of the type of
intcrnnl wound, wore ro_ ulaer in shepe and of almost constant size, wh.rcas the
L2A2 exit wounds wero lerger end irrczular (Table 5. Figo7(a)(b)). Only a fow
Norne rounds porforated end the cxit wounds were irrcguler but snaller then those
of the L2a2,
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k. DISCUSSION

Conparison of the valucs of the coount of encrgy cbsorbaed in the first 15 on
of golatine ot a range of 15 yd (Table 2) indicatos thot the AR45 Norna round is
norc offective then tho Remington or L2A2 rounds et this rcngee  The suporiority
of tho Norma round is elso shown by comparison of the Phk volues {Table 3) and by
the rosults of the aninel oxporiments (Table 6). At this range the Remington and
L2A2 rounds appear to be oqurlly effrotive. The animal results at the 100 Y
renge indicete thet tho Norma round is slightly nore effectivo than the L242 which
ig now slightly more cffcoctive than the Remington, Thero cro indications (Tallos
1 =~ 6) in both gelatine and aninal results that the rounds fired from 1/14 twist
barrdls are slightly nore offective thi i thoso firod from 1/12 barrelss this
necginal difforence 1s nors notlceable in the cnso of the hishor volocity Norm
rounds (Fig.3) (Tables 2, 6).

The deta in Tables 2 axd 3 show zood agroomunt butween the prosent results end
U.8.A. rosults (8)(9) with the oxception of the valuos for tho Remington (1/14)
rourd, There appecrs (Teble 2) to be a corrclation betwoun the stri'dng velooity
of the round end the amount of cnergy AE liberated in the goletine bloek for the
AR15 rounds, the officiency fector (8E/Es) incrcasing with strikdng veloeity. Howe
evc.' tho valuo of AE/Es for the U.S. Remington 1/14 round is considerably highor
. than would be expected fron such a corrclation,

Exanination of sanples of Renington bullets of o sinller type to thosec uscd
in the U.S, trials has shown no epperent diffcrenee to the cormcroiel Renington
rounds used in the prcsent triels. The photcgreph in Figurc 11 shows (4 the
U.S. Rouington tullet, (2 the Remington bullct as used in tho prosent triels,

(3 the Norma bullet.

The eninel results (Table 5) indiecte that with the lovier velocity Rerington
round there is a eritieal path length telow which tho wounds ere perforcting and
cbove which the wounds arc cxplosive i type; this distance cppcers to be in the
rcion of 15 en, Uitk the higher veloeity Norme round, all the wounds were
explosive in type with the cxception of one, vhcre the pith length was shortest
. (€ ex).  lith the L2A2 round this cffect was not cpparcnt. It is possible,
thersfore, that with short experi‘ncnt:.l wound paths, not representative of ‘
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those liksly to occur in men, ihe wounding power of the AR1S, ospoéially with
; Remington rounds, msy be underestimated. This factor may have contributed to
« the discrepancy betwecn combat evaluation (2) and the results found with random

y vounding of goats (3)e

Pragnontation of the AR1S rounds occurred at the short renge (15 yd) espeoi~
) ally with the higher velocity Norma round. At the 100 yd ronge, no fragmenta-

" tion of the Remington round was observed and the incidence of fragmentation in -
;‘. the Norma round was reduced, especially with the 1/12 barrel, No fragmonts wore
I found with the L2A2 round, but in the present experiments the vound path was

. chosen to avoid impact with large bones. ' Pragnentetion of fully jacketed

1: rounds is not uncormon as it depends on the rate of rotardation of the round

:'; vhich nay be high if donse tissues, such as bone, are involved, or if the irpeot

y velooity of the round is hizh, as may ococur at very short ranges. There are

N nany rofercnces (12 = 416) to fragnontation of fully jacketed rounds in wounds

¢, whare bone was involved, and more rocontly fragrentdtion of 7.62 celibre rounds
:“;of high veloecity was found to ocour in golatine (17) and in soft tissue (8).
#

5« CONCLUSIONS

: (1) The evidonce fron the prosent results tonds to confirm the findings
. of the U,S, conbat evaluation (2) thut tho Armalite rifle is ocapable
of producing vory sevore .wounda at short ranges (up to 100 yd).

The discrepancy between the combat ovpluation and the results found

- with randon woundirg of goats (3) may have boen due to the wound

' paths in the latter being too short for 'explosive' type (cevitational)
.'j wounds tv have occurred.

g (i1) At a range of 15 yd, the Norma AR15 round hcs a greator wounding

"t 4

power than the 7,62 mn P.N, round, the Ronington AR5 and the F.N,
round being about equally effective. At a range of 100 yd, the
Norna AR15 round is slightly superior in wounding power to the PF.H.

- round tnd the Remington AR15 slightly inferdior, but the differences
) are marginal.
SECRET
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(111) There are indications that the AR15 round fired fron a 1/14 tuist
rifle barrel is more effective than vhen it is fired from a 1/12
barrel, the difference being small with the Renington round anmd
nore narked with the Norma round,
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FPT/HLY Assistent Director (Medical),

SECRET
9.




SECPED
REFERENCFS

. 1. Evaluation of the Armelite fR15., Repart 4/63
The Royel Small Arms Frotory, Enfield, 1963
2, Test of Armalite Rifle AR15, Report of Tnsk Force 13A
R & D Field Unit, Advonced Research Projects Agency,

San Francisco. 1962
3. Armclite AR{5 Trial., Jungle Warfare School FARELF. Jan, 196l
%, Dsfemian,£.J. ILD.R.R. 32, 1950
5« Driemiom,A.J. C,%,1.R, 2391, ) 1960
6. Dirnhuben P, Porton Note 32, 1958
7. Driemian,A,J,, Herget,C. M.D.R.R, 19. 1950
# 8. TWound Bellistics Assessment of the Mk, AR15, end Al47
C.R.D.L. 62.51004, 1962
4 9+ R15 vith 1/12 Rifling, fupplement to C.R.D.L. 62,81001, 1963
10, Allen ., Sperressa,J. B.,R.LR. 996, 1956
44, Vound Bellistics Annusl Progresz Report C,R.D.%. 3480, 1963
12, Stevenscn,%,F, 'ounds in ‘Ior, Longmen, Groen & Co.- 1910
43, Lz Garde, L.A, Gunshot Injuries, John Bale & Sons,,
London, 191k
14, Callendur, GeR., Fronoh, R.W., Lile Surge JI, 177 1935

15, Bowcrs, VoPs  Surgury of Trauma p. 502, Lippincott Co. 1953
Philsdciphia,

16, ound Balliatios in orld Jar II, U.3. Gove Printing

0ffie., \ashingion, D.C. 1962

17. DZiC;)mn‘ :io’ mon&ld’ Y.Ce cuRoDoL&Ro 519}. 1963

£ (Thesc reports have now bica wocbinmd and issucd es
COROD.LCR. 320&-’ 196‘.-)

SECRET

10,




- - -

”?’vﬂ.ﬂooa woxos Joded Lq peansvem SOTITOOTeA NTI3S)
e

ettt
L% v 260 6z2°0 L0 . *a°s F *qr°33 o
ﬁm%n.a £Sxoue gTum Jad
[71)4 4 b 99°¢€ GL°¢ 06°¢ etmpoA A3} A0 Huod
0 S - v 9 *q"g ¥ suguad
IR R
g 92 0 111 1 . 3UDLIOUO JO *3H
44 02 gt Ly % *q*s ¥ ar*ad
(3roo18 aToYn)
et olet 162V ghih 760t peqxosqy L3xouy
o€ (4 S gk b Q'3 ¥ QUi
gite gizh L1624 413 6Lit (%) AYxoug o3TI3S
9t 14 4 62 oY *as ¥ e/3
0592 0g2¢ ooz¢ o€o¢ ogog £3T00TOA 0T3S
: (suyeas)
Tt 117 111 119 41 i 343tes OTTOCTH |
4744 wf zv/h ) _" 1
2zl VRION JELTO 3 m uojdutewey woaSuTway : .

B

oyt a d RS A IR i T et S T,

e LYY RS

LI

~ T
AR 3 3 AN A

AN L

RN

P A SR

oy - CH AR




LT

ONf .
TEHES
(spaooes oqdexdosoqd euro wexy POATIOD SOTITOOTOA ONLILS) .
49 09 | e «$ c9 Y2 14 (4 % S /AN
g8t iz <] 9% 93 U 85 - 69 % X
- - waibinm
0°2 L°¢ 6y - A 6°t 0"} 0 Ly .+ *q*s ¥ cwo (p)
G* 4 g ¢ z°9 Lo 0°6 G°8 6*6 L°g SurrqEng 03 eouv3sId
B .. L ] ao .'f
o8l 8oL 696 olL9 9t8 1] 0¢9 &9 pﬁdwﬂhnmuﬁmmhwﬂﬁﬂd
sl

6% g0zt gozt 08z o5zt 952} ‘00kb | 060t oxraae o5 Adroug

- 098 /4) uoTyuxjzousd

- - - colz | oobb oL stne | oom pdhe 1o Braoten

: - . ~ eges ¥
- - - 0"5e 2+g2 06.2 onLz 0692 uoTgaa3euad wo |

' 3v A3T00TOA

) *008 /43

oglz oci€ /474 (147 o¢ . 002 000¢€ 0862 £3300T0A ONTIIE
L w v /h zv/r | up v/ | mp _ OTTSSTH

oan U0 JSUT 8 Ak ad v I “GUION TWOFSUTHOT ’
sex30u 0g goI30uW O} (sex3em L°CL) *pL G . ofuvy
. g v °s °n viegq *d T °d 0

SR
B e F VLY SOT TN RN

(asntva uveu)




- - L NS
oy . . -~ a vt M s il a o
! s . -
e =
) 12,
. , A *o08 0
998°0 668°0 06¢°0 698°0 | 288°0| l88°0 b9g*0| €98°0 vdémé
) N
L62°0 - 152°0 gfg-o |l 992°0 " g6z0} 90¢°0 | usz°0] os20 098 0¢ eotered
2¢°0 09°0 28*0 1£°0 $9°0 AL Jipdv 6570 STy
650+ zl6 ekt | o0 Lovy | g6t %8 | <ig i
P ¢ i

A543 whH —omrone A7 174 AV (Y] OTTSSTH

osnt I o eveett ~SWioN T oy RITae Y

802303 05 ssxjeu Ob (sexgewm L°¢CL) *pL GV : s9ucy
dpg Ofﬂ .m Op ww 3.“9 0” Om OQ .OO
(senToa uvou)

Can o8 I T N TN e
L3 s (] DO
ke LA £ \bm.’. S




e & ¥

AL TS e T N TG el T T

bt Sl clinnts rbaiftn” diomml st St i e BB, v 01D 2R 2B AR TR Ty STl TR0 Sy T s

v et e e e e T

B e R -

-

, ToaEs
- - - q + Gxg 0°22 00.2 q FAd/adAd{
- - < q + nxg g°¢h 0l2¢ [4 Zv/v
+ + ¢ -4 * - 6°gh olz¢ b vuIoN
“x - 4 : + - 0°6} o'res 8 /v
* - € I - - ozt ores L emION
- on e a - St 0" 090€ o ZL/
- eq.:. % q + Gt o°zt 11374 4 uo3 Uy
- + (4 g + S§x6 o°et 0lo¢ 44
+ + ¢ g + - 0°12 090¢ ok e
- - 3 d + g x/ 1214 090¢ 6 UojIuURWRY
odchm}» wo (mo) 025 /33) "
Pmog FUESTIQ | guryyun edky ayad c.msomw y3od M»,.noo.nos. °N oTISSIN
s3uendeag HoUwoIs | guwg P04 | AR | Tapg | pumon | Suppmas | 00 ) -
H - 1
SFWd (03308 L'CV) PA GV’ sSjuouiaodiy LoWruy
L3 GV

LEHDAS




E = BRI

e

- - L g + x5l k1% 0z62 9t
+ - 2z o + - (42 1% oh62 St
+ punon 2 3 + - Ly 017274 )i
- o, b e + ¢x) G°¢h 0882 ¢

- - 2z P + cx/ G5 - z 474
+ - 3 o + - 11 08ge (34 TuIoN
+ + b T + - 114 - 119
- - b 4 - g£x5°¢ 9 09¢2 [
¢ * 9 x * - +2 - 0b
* - 2 - + - " 0982 )
+* punop; < a - - 62 onge ¢
* + 2 g + - . 6b 0982 2 i
* - z g + - (43 0682 4 TEION
- - b d + G°¢ 14 - £C
- - - = + ) gt oglz 2z
- - - a * N G 0092 e
- - 2 g - 4 gt 06l2 02
- - 2 ol + % 3 09l 6t
- - b I + 6°¢ gt ollz g+ ATk
- - 2 d + | ¢¢ <t 0892 Li w0 IUTIY
- + ¢ T + S 1474 0L92 6
- - - d + G 3% 0692 L
- - - d + S 1 - 9 /v
- - b d - S 6 0992 S uo3Fuusy

epuvay - wo wo 098 /13 .
pmog SutsTnaq N odA 31 .v..maﬁw Muanw Mﬁ.n o%ﬁmw oN oTISSTI
sjuoudoxy qocuogg Sung Punoy | 3IveH . puno- Supitiag | FOUS *

haul 2RIV
it 4030 G, s Spemts 4




- o

wa

NPT
)
" - z + ¢xg gLy e 121
- - b d + geob | g 09’2 of
- - z . g - sx6 | ¢°gt - 62
- - b4 3 - g®y | go6L 0w . g2
- - b g * wgog] g°¢Ci 05z iz
™ - - d + - ms o - 92
- - 1 - - 6 ° X6 66} o5 62
- - b ¥ - 6x6 ¢ oL ® 2oz
epuxd . wo ) e *008 .
.. Pmog PUESTOIL | grey | P9 | gwsn .M»am Ahﬁohww °N | oryestn
sjuemduag | qouwoig Furg | VOB | 3IVOR sz | punop, | Swprixyy | U8

$3uod TIEVL




IniHas
—— o .
b 7, S 7 B 1] 0512 S 2ve1 |
}3“ L 4 B J L ™ N f\v X
Gt 9k 9K L G162 9 ooy
"/
2 s/ ¢/ 4 9 ols2 13 BrizoN
SRS ¢ W - € sl R d - Nm—‘\e
*0 9t 0942 9 wogfu ey .
sL 9/ 9/9 s (s0330m 1°16)
b V4 1 92 7t 0892 < uoyruney ™ oot
- r ¥4 2/2 i 9t 0892 z zTen
r 4942
11 2/e 2/t nt 0lz¢ 2 TTuIoN
1742
< t Yz4 thH | m l oee } N luauoz .
2 w\r
% 174 4% rq’ (11971 b wojumuey .
/v ?vam \.«ns
£/ J.nu\« 9t 0L0€ € wordupmny s
L -
o oo oes syouTuY
"m.wugcw TpUno, spunoy ?mcho»nv ouoa\wmwv 3o oTTYS TN oduey
8 ods q3ed 3300704 JoqEmy
v mﬂﬂﬁ | 3 % Y22 e it oo ;
PPN CPGEGIRR e § P ¢ & ¢ VTR v e PR A EE AR o g
WU T304 JaUoH; 40 ALning v STF {oTaY




PTP 904

-
a

.
bt i

X
.
addhds

LR Ry

(1S yds.)

1
S i

[74]
x
(8]
- 4 O
Y -d
R > ; @
k
- w
- 4
[y
‘ A
by ]
“ Z O
Py w
-
~~
- a 2
L4 N - [ *
i
i
]
} v
..... A g AR T et R R T AR AR




: T
- 10
P

R T oL s VPR N

y - S
BEL o J, b

(b) N. 1:12  (100yds.)

. Fig.2 GELATINE BLOCKS (NORMA) PTP 904

B T

- e UG g p T, ey T ST A
TR S e S s S X AN TN .




PENETRATION L |
[4,,% .

FN

20} T /- m/a N

10

REY

o N

0 REMINGTON &
X REMINGTON i
A NnoRMA iR

0 ~oRrRMA B

\a
oo

100 200 300 400 SO0 Goo 700
TINE. /-L SEC.

RETARDATION IN 20 9/o GELATINE BLOCKS.
FIG R ( MEAN VALUES ).

PTa751 |

PORTON TZ HMICAL PAPER 904




15yd
(13yd%) orp 904 -

e
¢
NI
P
®©
‘ ’."l.
0; "
®
"
0]
<3
*
®

&
L d

-

|
®
n2

Fig.4 FRAGMENTS FROM GELATINE BLOCKS.

(b) Norma

() Remington




904

PTP

m ). o
2 3 .
- S v
- - [
- ‘
- - -
hry N s :
- - |3
Y
s e
L3

Arrow marks

Fig. ¢ THORACIC CAGE.

Fig. 5 ENTRANCE WOUND.

g.:‘r‘! .
® »_ = - - r o v o

PP Ry | MAEIRIGNE AR EAR . NN ERRY TN LE R AL~ NI SO IIINEN LA



'. ‘.

LR SN S

pos

.k saEAE N e ol s

¢

[} 3

i- mwrnwm:""g'”””'""””* A
]

?

?Q
»?

", - . .’ ’
| SCSPRS . N . .
4 - e L . - .
e » Vo, ST, .
: . rans 3 3, . B
.«b..».., calranar. P SR S .

(a) Circular R. 142  (100yds)

e R TR Y TR R N I U AT
! ,- . % r vy Lt v,
. F,ﬂ HQ'HFMB’MV’?!”W&!«:F;,., o R

‘*’ v,/ [ . : . N

&4 ETaN Y ' S
a fAD i ! ' .
k) I 2 ) ;
“* - A ; :

. % ! i \'\

.
N, \~ . . vo o .
AN G.at"t . EE S N
L N

R

'J‘, « ‘\ ’(;
- }‘ L . M -3
& ' '!' ¢ Q ' A ‘&
. . - " ~ i:’.’?"—- ¢ *

(b lrregular F.N.

Fig. 7

(109 yds)

EXIT WOUNDS,

PTP 904

N

idiiand

ey

ARl

T

Rt o &

A

T Y TR TR RO T LY, S,

PR B

By T

» Warey

PO




o i —— s 7 .

I
st

b4

.
e
2
i Pl 4
N ‘. - P

. " '

KRS AR
-~ .

NN gl
W& I d 3 M‘.‘

e ; o
ek Y,

Ui V! .

) T,

~ 1Y *

-
-

(a) 'Perforating’

F.N. (13yds.)

\

b b, AN
e ;o “8p, :
}‘ £ ’ Ny \
«‘ i\ ,:.. . v . I A -
1 ‘;zi
HIREY
N

Gg

o

é‘ wh ¥
o ol AY

£

o ;N /"si
i L N\ Lol e dad il

(»  'Explosive’  N.1:14

(13yds.)

Fig.8 THORACIC CONTENTS, INSITU.

PTP 904




e oot PRI

() 'Perforating’ R. 1:12  (106yds.)

R o n nl ar e
i —-

3
i
’ 'y
f
'
.
H
““' .‘:v I;L'\‘.ﬁw‘?,. -.ﬁ:“z éf" - .
Y . 1 ‘;". .‘.‘.i ) d‘%‘:“'«;’ e Y e
& PRIV o VS LN I A S
()  'Explosive’ N. 1114 (15yds)

. . RSAL URFACES.
Fig. 9 THORACIC CONTENTS, DORS S PTP 984




12 (100yds)

.1

(a)

4 (15yds)

-
»

A

Explasivc‘

(b)

. “ ¢ 8
--.\.-.- ‘o

VENTRAL SURFACES.

THORACIC CONTENTS,

Fig.10

»

904

PTP

~
.

NN IR

DR I N S T




et

PTP 904

- " .
i g
[ o
wl
[N | 3
N w '
w
un“ o
3 o ]
- )
<
)
‘ £
| s . .
| .m..m &
« = .
L] . "
. : « o u 2

AR AT T




P

4 oy ta—

.

:
P..
&
t_‘
g

Rl

NS S
LR %

NG

IAD 0SS ba ey 4

' AL

25

19-24
22

5

Secret/Discrset

Distribution
Porton Technioal Paper o, 90k
Army Depariment Copy No. 3BDSW(R&D)
Chief Sclentist (Army) 24 D.M.
pCs (A) 25-3 Dr. D.F. Downing DRDS
DBCD (7 copies)
D of Arty (R. & B.)
Ds of Inf, Qverseas (Throush T,I.L,)
DiGoAylisSe
DA, Surg. Justralis
Dol -
Arty. 3 52-54 Defenve Standards lLebores
AEP 2 tories (3 oopies)
AORE 55 Senior Representative,
Se0, 0.8, Dept. of Supply
56 hrmy Staff, U.K,
R4 ] Zatablisiments 57 RAKF (Tech Section)
CIER Canada
RARDE
Re8.AF, Enficld 58-59 Chairman, Defonce Rossarch
Board (2 coples)

Offensive Rvaluation Committes 60-61 -  Defence Chemlcal Biological

. and Radiation Laborctories
Prof, P.L. Xrcha ottawa (2 copies)

62 Suffield Experimental
Ne artment Station
NP L.5.4.
C.C.R N, p ( )
” 1 3=75 Reading Panel (13 copios
W.‘M‘% 76_85 U.3.A.5.R. Porton
Sendor Army Liaison Officer (10 copies)
Secret/Discreot

L

S e cmvongX s



Defense Technical Information Center (DTIC)
8725 John J. Kingman Road, Suit 0944

Fort Belvoir, VA 22060-6218

USA.

AD#:. AD357721
Date of Search: 10 September 2008

Record Summary: WO 189/160
Title: Armalite Rifle (AR 15) Wound Ballistics Trial

Availability Open Document, Open Description, Normal Closure before FOI Act: 30 years

Former reference (Department) PTP 904
Held by The National Archives, Kew

This document is now available at the National Archives, Kew, Surrey, United
Kingdom.

DTIC has checked the National Archives Catalogue website
(http://www .nationalarchives.gov.uk) and found the document is available and
releasable to the public.

Access to UK public records is governed by statute, namely the Public
Records Act, 1958, and the Public Records Act, 1967.

The document has been released under the 30 year rule.

(The vast majority of records selected for permanent preservation are made
available to the public when they are 30 years old. This is commonly referred
to as the 30 year rule and was established by the Public Records Act of
1967).

This document may be treated as UNLIMITED.



